Aromatase inhibitors (AI) are extensively used in the treatment of estrogen receptor-positive breast cancers, however resistance to AI treatment is commonly observed. Apart from Estrogen receptor (ERα) expression, no predictive biomarkers for response to AI treatment are clinically applied. Yet, since other therapeutic options exist in the clinic, such as tamoxifen, there is an urgent medical need for the development of treatmentselective biomarkers, enabling personalized endocrine treatment selection in breast cancer. In the described dataset, ERα chromatin binding and histone marks H3K4me3 and H3K27me3 were assessed in a genomewide manner by Chromatin Immunoprecipitation (ChIP) combined with massive parallel sequencing (ChIPseq). These datasets were used to develop a classifier to stratify breast cancer patients on outcome after AI treatment in the metastatic setting. Here we describe in detail the data and quality control metrics, as well as the clinical information associated with the study, published by Jansen et al. [1] . The data is publicly available through the GEO database with accession number GSE40867.
Experimental design, materials and methods

Study population and clinical data
The cohort of 84 metastatic ERα-positive breast cancer patients, who received AI therapy, was selected for evaluation. Tumor material analyzed by genomic profiling was extracted from primary surgery specimens. The patient selection criteria, definitions of follow-up, tumor staging, and response to therapy were previously described by Ramirez-Ardila et al. [2] . Briefly, fresh frozen ERα-positive breast tumor tissue specimens were collected from female patients with primary operable breast cancer and whose metastatic disease was treated with first-line aromatase inhibitors (anastrozole, letrozole, exemestane). Time to progression (TTP) was taken as the end point. Thirteen specimens were selected for chromatin immunoprecipitation (ChIP) and massive parallel sequencing (ChIP-seq) analyses, all on samples with more than 50% ER-positive tumor cells. Poor outcome patients were defined as patients with a TTP b 12 months, whereas good outcome 
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The anonymized clinical data were deposited in the Gene Expression Omnibus database (GEO; [3] ) under accession number GSE40867.
Chromatin immunoprecipitations and sequencing
Chromatin immunoprecipitation (ChIP) was performed as described before [1] . To obtain input material, tumor samples were cryosectioned (30 × 30 mm sections) prior to further processing for ChIP-seq as described before [7] . For each ChIP, 10 mg of antibody and 100 mL of Protein A magnetic beads (Invitrogen) were used. Antibodies against ERα (SC-543; Santa Cruz), H3K4me3 (ab8580; Abcam), and H3K27me3 (07-449; Millipore) were used.
ChIP DNA was amplified as described [1, 4] . Sequences were generated by the Illumina Hiseq 2000 genome analyzer (using 50 bp reads), and aligned to the Human Reference Genome (assembly hg19, February 2009). Non-ChIP input DNA from a randomly selected tumor was sequenced as an input control. Enriched regions of the genome were identified by comparing the ChIP samples to input using the MACS peak caller [5] version 1.3.7.1 with default parameters, except for the p-value cutoff that was set at 10 − 7 . Details on the number of reads obtained, the percentage of reads aligned, and the number of peaks called can be found in Table 2 . ChIP-seq data and sample annotations were deposited in GEO under accession number GSE40867.
Quality control
Prior to analysis, visual inspection of the regions known to typically bind ERα or contain histone modifications was performed using the Integrative Genome Viewer IGV 2.1 (www.broadinstitute.org/igv/). Examples of such regions are provided in Fig. 1A . As expected, ERα peaks were found at the enhancers of known estrogen-responsive genes (e.g. XBP1 (Fig. 1A) , RARA, GREB1), H3K4me3 signal was observed at promoters of estrogen-responsive genes and H3K27me3 marked genes not expressed in breast tissue, such as NEUROD1. (Fig. 1A) . The peaks of H3K4me3 histone modification are often wider than the peaks of ERα binding [6] , while the transcription repressive histone mark H3K27me3 can cover large areas, including full gene bodies [7] , which also results in the identification of broad peaks for this histone mark. Peak widths for all three datasets are illustrated by the density distributions as depicted in Fig. 1B . There is no current consensus on the quality control metrics for ChIP-and enrichment-based technologies, such as ChIP-seq, GRO-seq and others. Commonly, the number of reads and peaks detected is reported. The total number of reads, number of aligned reads and number of peaks for each ChIP-seq sample are shown in Table 2 . A few quality control procedures have been suggested in the literature [8, 9] , however their use is not established practice and some of them may not be applicable to a large variety of ChIP-seq data.
Here we employed quality control measures suggested by the ENCODE consortium for assessing the quality of the data [8] . It is, however, important to mention that ENCODE guidelines are used in the analysis of the data from cell line experiments. Data from tumor samples, used in the current study, are more difficult to process due to intrinsic intra-tumor heterogeneity and biological variation. Therefore, we cannot expect our tumor sample-based ChIP-seq data to fully meet the criteria used for the cell line data. The minimal fraction of reads in peaks as prescribed by ENCODE (1%), which is an indicator of ChIP efficiency, was met in almost 80% of the samples (Table 2) . Crosscorrelations of positive and negative strands were calculated using publicly available scripts (http://code.google.com/p/phantompeakqualtools) [10, 11] . An example of a cross-correlation plot can be seen in Fig. 1C . Dominant fragment and read lengths were calculated from the cross- correlations, and the related measures, namely Normalized Strand Coefficient (NSC) and Relative Strand Correlation (RSC), were assessed. As can be seen from Table 2 , not all the samples meet the ENCODE criteria of NSC N 1.05 and RSC N 0.8. The best results for these parameters are achieved in the H3K4me3 data with over 90% meeting the NSC criterion and over 60% meeting the RSC criterion. Overall, the quality metrics for ERα ChIP-seq have lower values than those for the histone marks. However, it is not surprising for a number of reasons. First, immunoprecipitation of chromatin with histone marks is more efficient as histones are the intrinsic part of the chromatin, whereas ERα is a transcription factor not integrated in the structure of chromatin. Second, being a hormone-dependent transcription factor, ERα chromatin interactions are dependent on the physiological levels of E2, which may be at nonsaturated levels within the tumor and could vary from patient to patient. Third, as shown before, high quality ChIP-seq datasets with limited number of genuine binding sites may produce low NSC and RSC values [8] .
We further validated that the peaks detected in ERα ChIP-seq data are genuine signal and correspond to the binding sites of ERα. Called peaks that were found in at least two tumor samples were considered for analysis, resulting in 11,262 peaks for ERα dataset. This high number of consensus peaks illustrates the quality of the data available for the analysis. We subsequently defined the locations of ERα motifs in these peaks by using the ScreenMotif tool from the Cistrome (cistrome.org). As seen from the Fig. 1D , the motifs are clearly concentrated around the center of identified peaks. This illustrates that despite the NSC and RSC metrics having marginal values, the ERα peaks detected present a genuine signal. R scripts for analysis are available upon request.
Discussion
Here we describe a unique dataset, in which we profiled the chromatin binding landscapes of ERα, H3K4me3 and H3K27me3 in primary human ERα-positive luminal breast tumor specimens. Patients were treated in the metastatic setting with AIs, and survival data are available and provided in the public data repositories. With this, our datasets consist of two parts: clinical and ChIP-seq data. Clinical data includes outcome upon treatment with aromatase inhibitors and other important clinic-pathological characteristics. ChIP-seq data comprises genome-wide profiling of estrogen receptor (ERα) binding to chromatin, promoter-specific histone modification H3K4me3 and transcription repressive histone mark H3K27me3. This dataset has been recently used in a publication for finding epigenetic signatures related to the outcome upon aromatase inhibitors treatment for metastatic breast cancer [1] .
Supplementary data to this article can be found online at http://dx. doi.org/10.1016/j.gdata.2014.06.023.
